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(54) SEMICONDUCTOR LASER MODULE 

(57)Abstract 

PURPOSE: To adapt for application for subscriber 
section optical communication by fixing one end of a 
holder holding a lens to a laser package holding a 
semiconductor laser, and then, fixing a ferrule containing 
an optical fiber to the other end of the holder. 
CONSTITUTION: To a laser package 1 to which a 
semiconductor laser 4 is fixed, a metal holder 2 
consolidated with a spherical lens 3 is fixed by welding. 
Then, a tip of a metal ferrule 5 containing an optical fiber 
6 is inserted through the end part of the opposite side 
fixed by the laser package 1 of the metal holder 2, and 
after axis-alignment, at an optimum position, the metal 
holder 2 and the metal ferrule 5 are fixed by welding. 
With this, it is adapted to subscriber section optical 
communication application, and can cope with 
miniaturization. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A semiconductor laser module characterized by for semiconductor laser, at least one 
lens, and optical fiber being the semiconductor laser modules which carried out optical coupling, 
fixing an end of a holder holding said lens to a laser package holding said semiconductor laser, 
and fixing a ferrule which holds said optical fiber in the other end of said holder. 
[Claim 2] A lens and a semiconductor laser module according to claim 1 with an almost equal 
coefficient of thermal expansion of a holder. 



[Translation done.] 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor laser module used for the 
light source for optical communication which was made to carry out optical coupling of 
semiconductor laser, a lens, and the optical fiber, and was unified. 
[0002] 

[Description of the Prior Art] In recent years, optic fiber communication is expanding a use from 
a mass trunk system to a branch line system and a subscriber system. By this subscriber 
system, it is in the end of a communication network and transmission distance is comparatively 
short compared with a trunk system. Moreover, the multiplicity of a circuit is low and the 
demand of low-costHzing is severe. Therefore, although an optical output may be small as a 
laser module used as the light source, a thing of a low price is desired as much as possible. 
[0003] The fundamental configuration of this kind of semiconductor laser module is shown in 
drawin g 4 . For the above reasons, although high joint effectiveness is not acquired, using the low 
price ball lens 22, it condensed the beam by which outgoing radiation was carried out from 
semiconductor laser 21, and has combined it with the optical fiber 23. In addition, in order for the 
incidence end face 24 of an optical fiber 23 to prevent the reflected light regrouting to 
semiconductor laser, it is ground aslant. 

[0004] The semiconductor laser module of a publication is explained to JP,4-1505,U as 1st 
conventional example. D rawi ng 5 shows the structure. It inserts the metal ferrule 37 which held 
the optical fiber 36 in the opening hole of the other end of a holder 32 while it pokes and hits the 
end of the holder 32 with which the ball lens 33 was fixed to the end face of cap 35, after this 
semiconductor laser module carries out welding immobilization and carries out the hermetic seal 
of the cap 35 to the laser package 31 with which semiconductor laser 34 was laid first. After 
justifying the metal ferrule 37 to semiconductor laser 34 in 3 shaft orientations (below 2-way (X 
shaft-orientations, Y shaft orientations); that intersects perpendicularly mutually within the field 
which intersects perpendicularly in the direction of an optical axis (Z shaft orientations) and this 
direction of an optical axis, and the semantics of X, Y, and Z are the same) in this condition, it is 
produced by carrying out welding immobilization of a holder 32, cap 35 and a holder 32, and the 
metal ferrule 37, respectively. 

[0005] The distance from the semiconductor laser 34 to the ball lens 33 of a reason [ need / Z 
shaft orientations of an optical axis, i.e., the direction, / to be adjusted ] is because the focal 
location of dispersion, therefore a lens also varies for every assembly sample among 3 shaft 
orientations in this example. This dispersion is produced in the following reasons. First, since 
semiconductor laser 34 is laid in high degree of accuracy to the datum level 38 of the laser 
package 31, the distance to semiconductor laser 34 and the ball lens 33 is decided by the height 
of cap 35, and the location of the ball lens 33 fixed to the holder 32. Therefore, since there are 
working accuracy of cap 35 and fixed precision of the ball lens 33, the distance will vary for 
every assembly sample. Therefore, optical-axis adjustment had to be performed to three shafts, 
great time amount was required, and three, cap 35, a holder 32, and a ferrule 37, other than the 
laser package 31 are required also for components mark, and they had barred low-pricing. 
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[0006] semiconductor laser module ****** explanation of the publication below at JP,4-86711,A 
as 2nd conventional example — it carries out. In the 2nd conventional example, in order to 
shorten the time amount which the optical-axis adjustment which is the defect of the 1 st 
example of the above takes, it carries out by biaxial (XY shaft) adjustment. The structure is 
shown in drawin g 6 . As for this semiconductor laser module, the laser package 41 to which 
semiconductor laser 44 was laid and the hermetic seal was carried out with cap 45 is first 
dashed for the ball lens 43 by the end of the fixed holder 42. The metal ferrule 46 in which the 
optical fiber 47 was held is being beforehand fixed to the other end of a holder 42. Positioning of 
the laser package 41 is carried out to XY shaft orientations in a field vertical to an optical axis to 
a holder 42 in this condition, and welding immobilization is carried out in the optimal location. 
[ since the advantage of this example is decided only in the location of the lens 43 with which 
the distance from the semiconductor laser 44 to the ball lens 43 was not dependent on the 
height of cap 45, and was fixed to the holder 42 unlike the 1st conventional example / the 1st 
conventional example ], dispersion is small, therefore it is being able to perform optical-axis 
acljustment only by XY shaft orientations. However, like the 1st conventional example as a 
defect, three points, cap 45, a holder 42, and a ferrule 46, are required for the components mark 
other than the laser package 41, and they had barred low-pricing. Moreover, compared with the 
1 st conventional example, the outer diameter of a holder 42 became large, and it was 
disadvantageous to the miniaturization of equipment. 
[0007] 

[Problem(s) to be Solved by the Invention] As explained above, in the 1 st conventional example, 
it could not be satisfied with the adjustment biaxial with the 2nd conventional example other 
than positioning of three shafts, and the laser package 31 which needs the components of three 
points of low-pricing of an assembly **** thing which the components of three points other than 
the laser package 41 are required too, and is required of a semiconductor laser module for these 
reasons, therefore the spread of subscriber system optical communication was barred. 
[0008] This invention solves these technical problems, and low-pricing is attained by reducing 
components mark, and it aims at offering the semiconductor laser module suitable for the use to 
subscriber system optical communication. 
[0009] 

[Means for Solving the Problem] A semiconductor laser module according to claim 1 is fixed to a 
laser package with which an end of a holder holding a lens holds semiconductor laser, and a 
ferrule which holds an optical fiber in the other end of a holder is being fixed. A semiconductor 
laser module according to claim 2 has an almost equal coefficient of thermal expansion of a lens 
and a holder. 
[0010] 

[Function] According to this semiconductor laser module, components mark other than a laser 
package can be constituted from two points, a holder and a ferrule, and optical-axis adjustment 
can also be performed in biaxial. Furthermore, if the coefficient of thermal expansion of a lens 
and a holder is made almost equal, a gap of the optical axis by the temperature change is 
avoidable. 
[0011] 

[Example] The example of this invention is explained using a drawing. Drawing 1 is the as-built 
drawing of one example of the semiconductor laser module of this invention. The semiconductor 
laser 4 laid in the laser package 1 , the ball lens 3 beforehand fixed to the metal holder 2, and the 
optical fiber 6 with which it held in the metal ferrule 5, and the incidence end face was ground 
aslant have joined together optically. 

[001 2] Below, a drawing is used and the manufacture method of this semiconductor laser module 
is explained. Drawin g 2 shows signs that welding immobilization of the metal holder 2 holding the 
ball lens 3 is carried out at the laser package 1 . The ball lens 3 is being fixed to the location 
decided from the end face of the side to which the laser package of the metal holder 2 is fixed 
beforehand with low melting glass by the condition that there is no crevice in the perimeter. 
[0013] He is trying for the coefficient of thermal expansion of the material of the metal holder 2 
of the metal holder 2 and the ball lens 3 to correspond mostly for example, using a covar alloy. 
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When this has a big difference in a coefficient of thermal expansion, it is for preventing the 
optical axis of a lens becoming easy to shift to a temperature change. As shown in drawing 2 , in 
a weld zone, welding immobilization of this metal holder 2 and the laser package 1 is carried out. 
This is performing simultaneously immobilization of the hermetic seal of semiconductor laser 4, 
and the ball lens 3. 

[0014] Next, as shown in drawin g 3 , the head of the metal ferrule 5 in which the optical fiber 6 
was held is inserted from the edge of the side to which the laser package 1 of the metal holder 2 
was fixed, and an opposite hand, and the edge of the metal ferrule 5 is dashed against the metal 
holder 2. The metal ferrule 5 is justified to the metal holder 2 in XY shaft orientations which 
intersect perpendicularly mutually in a field vertical to an optical axis (Z shaft orientations) in 
this condition, and welding immobilization is carried out by the weld zone so that both may be 
illustrated in the optimal location. 

[0015] In this case, like the 2nd conventional example, since the distance of semiconductor laser 
4 and the ball lens 3 is decided only in the location of the ball lens 3 fixed to the metal holder 2, 
it can assemble optical-axis adjustment of Z shaft orientations by unnecessary biaxial 
ac|justment. Moreover, components mark other than laser package 1 could consist of two points, 
the metal holder 2 and the metal ferrule 5, and since the number of erectors also became fewer 
in connection with it as 1 **, compared with the former, low-pricing has been attained 
substantially. Furthermore, since it is not necessary to enlarge the path of a holder like the 2nd 
conventional example, it can respond also to the miniaturization of equipment. 
[0016] In addition, although the ball lens 3 was used in this example, the class of lens is not 
restricted to this, and the same effect is acquired even if it uses other lenses. Moreover, 
although the covar alloy was used as a material of the metal holder 2, other materials are 
sufficient as long as a coefficient of thermal expansion is close to a ball lens. 
[0017] 

[Effect of the Invention] According to the semiconductor laser module of this invention, 
components mark other than a laser package can be reduced from three conventional points to 
two points, 1 ** can also reduce the number of erectors in connection with it, and low-pricing 
can be substantially attained by that of Therefore, high power is unnecessary and can 

contribute enough as a use to the severe subscriber system optical communication of a demand 
of low-pricing. Moreover, it can respond also to a miniaturization, and is size in the subscriber 
system from which especially equipment itself serves as a lightweight miniaturization, and the 
effect can also be demonstrated. 



[Translation done.] 
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